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On the Existence of Long Cycles in Meteorological Elements

— Spectral Analysis of Meteorological Elements —
By
M. Sugawara and Y. Katsuyama

National Research Center for Disaster Prevention, Tokyo

Abstract

Spectral analysis is carried out for the following meteorological data ol about 80-90 years :

(1) monthly mean of air pressure, (2) monthly mean of air temperature and (3) monthly total precipi-
tation, observed at 16 spots as shown in Fig. 1.  The results are rather simple and any significant
cycle cannot be found except the seasonal change that is the cycle of one year. To eliminate the
effect of seasonal cycle, the time series is decomposed into two parts, the part of seasonal cycle and
the remaining part. Spectral analysis shows that the remaining part is white noise except in the
case of air temperature, where an apparent trend caused by urbanization in large cities and a slight
persistence at every spot are seen.  Another way to climinate the effect of seasonal cycle is to use
the annual data, from which any long cvcle cannot be detected.

It is said that, if the mean value of several spots is used as the data for spectral analysis, a
slight cvele must be detected because the noises may cancel each other when the average is made.
For detection of cycles the spectral analysis was carried out using the mean of the data of 16 spots,
but in vain.

The detecting power of spectral analysis for the slight cycle is ascertained by numerical experi-
ment, and the result shows that the evcle with amplitude of 0.5 mb in air pressure or with that of
0.2°C in air temperature can be detected by the above-mentioned method.
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